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Appendix I. NASA-Wide Standardized Deferred Maintenance Parametric Estimate Method
I.1 Introduction
The NASA Deferred Maintenance (DM) Parametric Estimating Method was adopted in August 2001. NASA commissioned a pilot of the DM method at the Marshall
Space Flight Center (MSFC) in late 2001. Three two-person teams completed the MSFC assessments. The analysis from that test resulted in minor adjustments to the
method. During the full assessment, the DM method was further refined as the data from various inspections was analyzed. 

This process of documenting DM is designed to be a simplified approach based on existing empirical data. The method assumes that: 

condition assessments are performed at the system level rather than the component level.
simple condition levels are used. 
there are a limited number of systems to assess. 
the current replacement values (CRV) of the systems and the facility they support are available.

For additional information, please refer to The NASA Deferred Maintenance Parametric Estimating Guide. 

I.1.1 Establish Deferred Maintenance Facility Category Codes 

The first steps in the process are to determine the facilities to be assessed and to group them by categories. The category codes group facilities whose systems are
similar and have approximately the same relative system CRV percentage values. For example, one category may be administrative buildings. These are facilities that
function like office buildings and have a structure, a roof, an exterior, interior finishes, and typical mechanical systems (HVAC, electrical, and plumbing). Another
category may be laboratories. Laboratories have the same systems as an administrative building, with structure, roof, exterior, interior finishes and mechanical
systems. But, their percentage of contribution to the CRV will be different, so, these building types need to be separate in the model. Other facilities may include
antennas, fueling stations, and other structures that have correspondingly different cost models for purposes of estimating DM. Correct mapping of like facilities is
essential to ensure that all systems' contributions to the CRV, and thus the DM, are accounted for. 

I.1.2 Determine Facility Systems to be Assessed 

Once the facilities are categorized, the facility systems to be assessed are identified by using building system classification. An example of such a system is the
American Society for Testing of Materials (ASTM) UNIFORMAT II Classification for Building Elements. The system includes, but is not limited to, structure, roof,
exterior, interior finishes, and mechanical systems. 

To perform the deferred maintenance estimate, a parametric cost estimate model similar to Figure I-1 is used. This model uses cost estimating relationships (CERs)
based on existing engineering data and associated algorithms to establish cost estimates. For example, detailed cost estimates for the repair of a building system
(e.g., its plumbing system) can be developed using very precise work measurement standards. However, if history has demonstrated that repairs have normally cost
about 25% of the original value, then a detailed estimate need not be performed and can simply be computed at the 25% (CER) level. It is important, though, that any
CERs used be carefully tested for validity using standard statistical approaches. 

Parametric techniques focus on the cost drivers, not the miscellaneous details. The drivers are the controllable system design or planning characteristics that
dominate system cost. This technique uses the few important parameters that have the most significant cost impact on the deferred maintenance of systems within a
facility. 

 

Figure I-1 Theoretical Model for Parametric Estimates 
I.1.3 Determine System CRV Percentages 

Each system is then assigned representative cost factors based on the estimated percentage of contribution of the major system to the total CRV of the facility within a
facility category. For example, in a simple administrative building, the structure may contribute 35% to the CRV, the roof 15%, the exterior 10%, the interior 10% and
the mechanical systems 30%â?"all contributing to equal 100% of the CRV. In complex laboratory and testing facilities, electrical systems make up a larger percentage
of the overall building cost, so the breakdown might be structure 25%, roof 15%, exterior 10%, interior 10%, and the mechanical systems 40%. The system's CRV
percentages are derived from existing engineering data and adjusted, if necessary, to meet unique facility types. 

I.1.4 Condition Assessment Rating Scheme 

The NASA condition rating scheme is a simple five-tiered condition code system shown in Table I-1. The DM model breaks a facility down into nine major components.
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An inspector will rate each of the nine facility components with a condition rating between zero and five. The rating is entered into the database and, depending on the
asset class of the facility (a launch pad, for example, would have more structural system weighting than a substation), it computes the DM. 

Table I-1 Condition Assessment Level 

5 Excellent Only normal schedule maintenance required.

4 Good Some minor repairs needed. System normally functions as intended.

3 Fair More minor repairs and some infrequent larger repairs required. System
occasionally unable to function as intended.

2 Poor
Significant repairs required. Excessive wear and tear clearly visible. Obsolete.
System not fully functional as intended. Repair parts not easily obtainable.
Does not meet all codes.

1 Nonfunctional Major repair or replacement required to restore function. Unsafe to use.

0 Non-existent The zero rating identifies that this system does not exist within the facility.

I.1.5 Determine System Condition CRV Percentage 

A significant component of the DM estimate is the application of a system condition CRV percentage based on the assigned condition rating for each system. The
system condition CRV percentages, based on existing engineering data, increase as the condition of the system gets lower ratings, creating a larger DM estimate. For
example, if the structure of a facility receives a 5 rating, its contribution to DM is 0 percent of the system CRV because there is typically no deferred maintenance for
this rating (See Table I-7). However, if the structure receives a 3 rating, its contribution to the DM will be 10 percent of the CRV of the system. The system condition
percentages also vary by system. Continuing with the example, in the same building, a 3 rating for the electrical system would contribute 13 percent of the electrical
system CRV, while a 3 rating for the roof system would contribute 38 percent of the system CRV to the facility's overall DM.Â 

I.1.6 Facility Condition Index Calculations 

After the condition-rating scheme was established, teams went to the field to assess the facilities using the rating system above. The teams rated each system in each
facility and entered that information into a database from which is generated a System Condition Index (SCI) for each system, and a Facility Condition Index (FCI) for
each facility, site, and the Agency as a whole. SCI is calculated by first determining the CRV of the system in question by multiplying the facility CRV by the percent
system CRV. The value of these system CRVs are then totaled. Next, the system CRV for each facility is normalized or weighted by dividing the system CRV by the
sum of all the system CRVs. This quotient is then multiplied by its respective assessment rating. These "weighted" SCIs are then added to determine the facilities SCI.
The SCI calculation can be calculated for the site, installation, Center, Mission Directorate, or Agency levels. 

The FCI is the CRV normalized sum of the condition ratings for each system within each facility. The building FCI is a simple calculation that weights each of the nine
system condition ratings by its associated system CRV percentage per DM category. In each system, the rating is multiplied by its system CRV percentage to get a
weighted SCI. The sum of the nine weighted SCIs equals the facility's FCI. Table I-2 is an example. If a facility does not have one of the nine system components, that
component is rated zero and will have no weighting, and so does not contribution to FCI and DM. 

Table I-2 Facility FCI Example 

 STRUC EXT ROOF HVAC ELEC PLUMB CONV INTF EQUIP FCI

Facility Description Facility
CRV $

Insp
Rat

%
Sys
CRV

Insp
Rat

%
Sys
CRV

Insp
Rat

%
Sys
CRV

Insp
Rat

%
Sys
CRV

Insp
Rat

%
Sys
CRV

Insp
Rat

%
Sys
CRV

Insp
Rat

%
Sys
CRV

Insp
Rat

%
Sys
CRV

Insp
Rat

%
Sys
CRV

 

  

WAREHOUSE 1,172,019 4 0.40 3 0.19 2 0.06 0 0.18 3 0.20 0 0.02 0 0 3 0.15 0 0 3.3

COVERED STORAGE 102,267 5 0.63 5 0.22 5 0.11 0 0.03 5 0.04 0 0.01 0 0 0 0.04 0 0 5.0

FEMA EQUIPMENT
STORAGE SHED 

92,789 5 0.48 5 0.17 5 0.05 0 0.15 5 0.15 0 0.15 0 0 5 0.15 0 0 5.0

GENERAL
WAREHOUSE 

7,781,631 4 0.60 4 0.15 4 0.10 3 0.04 3 0.06 4 0.01 0 0 4 0.04 0 0 3.9

ADMINISTRATION
BUILDING 

12,166,903 5 0.19 5 0.17 3 0.06 4 0.16 4 0.18 4 0.05 5 0.03 5 0.16 0 0 4.4

AUDITORIUM 6,306,944 3 0.22 4 0.17 4 0.06 4 0.16 2 0.18 4 0.05 0 0.03 2 0.16 0 0 3.1

MAIN LIBRARY 5,716,090 5 0.19 4 0.17 4 0.06 4 0.16 4 0.18 4 0.05 4 0.03 4 0.16 0 0 4.2

PHOTOTECHNOLOGY
LAB. 

10,960,633 4 0.18 3 0.19 4 0.04 3 0.15 4 0.20 4 0.04 5 0.01 5 0.15 5 0.04 3.9

Table I-3 is an example of an FCI for a Center. The Center FCI value is the sum of each facility's CRV-normalized FCI. Each facility CRV is divided by the total Center
CRV. That quotient is then multiplied by each facility's FCI producing a CRV-normalized FCI. Weighted FCI = (Facility CRVÃ· Center CRV) Ã Facility FCI. The sum of
these weighted facility FCIs provides a total Center FCI. 

Table I-3 Center FCI Example 

Center "A"
Facility FCI Weighted FCI

Facility Description Facility CRV $

    

WAREHOUSE 1,172,019.00 3.3 0.1

COVERED STORAGE 102,267.00 5.0 0.0

FEMA EQUIPMENT STORAGE SHED 92,789.00 5.0 0.0

GENERAL WAREHOUSE 7,781,631.00 3.9 0.7

ADMINISTRATION BUILDING 12,166,903.00 4.5 1.2

AUDITORIUM 6,306,944.00 3.1 0.4

MAIN LIBRARY 5,716,090.00 4.2 0.5
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PHOTOTECHNOLOGY LAB. 10,960,633.00 3.9 1.0

Center "A" Totals 44,299,276.00 Â 3.9

I.1.7 Deferred Maintenance Calculation 

The facility DM estimate is determined by adding the DM estimates of the nine facility systems. Table I-4 provides a sample DM estimate for an administrative facility
(DM category 5) with a CRV of $10 million. 

Table I-4 Sample Deferred Maintenance Calculation 

System System
%

CRV Total
$

System
Rating

System Condition
CRV % DM $

Structure 0.18 1,800,000 5 0.00 0

Exterior 0.17 1,700,000 4 0.05 85,000

Roofing 0.05 500,000 4 0.05 25,000

HVAC 0.16 1,600,000 3 0.15 240,000

Electrical 0.18 1,800,000 4 0.05 90,000

Plumbing 0.05 500,000 3 0.15 75,000

Conveying 0.06 600,000 5 0.00 0

Interior Finishes 0.15 1,500,000 3 0.20 300,000

Facility
Equipment 0.00 0 0 0.00 0

Total 1.00 10,000,000   $815,000

I.2 The Model as Used 
I.2.1 Deferred Maintenance Facility Category Codes 

Using the NASA Real Property Management System (RPMS), the first step in building the DM database was to map each of the more than 400 NASA facility classes
into 42 DM facility categories, as shown in Table I-5. It was necessary to reduce the number of NASA classes to simplify data management. It is important to develop
the correct facility category to provide a more complete reflection of the system CRV percentages in the different facility types, ultimately creating a more
representative DM estimate. The categories were determined based on facility similarity. For example, DM Category 12, Communication and Tracking Buildings,
includes NASA facility classes 131 and 140. Category 13, Communications and Tracking Facilities, includes NASA facility classes 132 and 141. These facilities may
include antennas, fueling stations, or other structures that have correspondingly different cost models for purposes of estimating DM from those in Category 12. 

Table I-5 Mapping of NASA facility classes into DM Facility Categories 

Facility Type NASA Facility Category Class

R&D and Test
Buildings

220-11, 220-12, 220-13, 310-10, 310-15, 310-20, 310-21, 310-22,
310-30, 310-40, 310-41, 310-50, 310-60

R&D Structures and
Facilities

320-10, 320-20, 320-21, 320-22, 320-30, 320-40, 320-41, 320-50,
320-70, 390-00

Wind Tunnels 330-10, 330-20, 330-30, 330-40, 330-60, 330-70, 331-10, 331-20,
331-30, 331-40, 331-60, 331-70

Engine/Vehicle Static
Test Facilities

340-10, 340-20, 345-10, 345-50, 350-10, 350-20, 355-10, 355-20,
355-30, 355-40, 355-50

Administrative
Buildings

141-20, 610-10, 610-20, 610-90

Training Buildings 171-00, 179-00

Trailers 630-30, 630-31, 630-32, 630-34, 630-36, 630-37

Storage Buildings 153-10, 153-90, 442-10, 610-30

Storage Facilities 345-20, 421-30, 432-10, 432-90, 442-20, 442-30, 442-40, 442-50,
442-60, 442-90, 452-10, 452-11, 452-12, 471-10, 471-20, 471-30,
471-40

Fuel Storage Tanks 126-90, 411-10, 411-20, 411-30, 411-40, 411-50, 411-60, 411-90,
423-10, 423-20, 423-90, 461-10, 461-20, 461-30, 461-90

Specialized Liquid
Storage Tanks

 

Fueling Stations and
Systems

121-10, 121-20, 121-90, 122-10, 122-20, 122-90, 123-10, 123-90

Magazines 421-90, 422-15, 422-20, 422-30, 422-90, 424-10, 424-20, 424-30

Communication and
Tracking Buildings

131-10, 131-15, 131-20, 131-25, 131-30, 131-35, 131-40, 131-45,
131-50, 131-90, 140-10, 140-20, 140-30, 140-40, 140-50, 140-90

Communication and
Tracking Facilities 

132-10, 132-20, 132-30, 132-40, 132-50, 132-90, 141-30, 141-40,
141-50, 141-90

Large Antennas  

Small Antennas 320-60
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Mission Control
Operations Buildings

381-10

Lighting 136-10, 136-20, 136-30, 136-50, 136-90, 812-20, 812-40, 812-50,
812-70, 812-80

Electrical Distribution
System

382-70, 811-90, 812-30, 812-35, 812-90

Power
Generation/Power
Plant

811-10, 811-20, 811-30, 811-40, 811-50, 811-60, 811-70, 811-80

Electric Substations,
Switchgear &
Transformer Yards

812-10, 812-60

HVAC Distribution 822-10, 822-20, 823-20, 823-30, 824-10, 824-20, 824-30, 824-40,
842-10, 890-10, 890-15, 890-20, 890-25, 890-30, 890-35, 890-45,
890-50, 890-60, 890-65, 890-70, 890-85, 890-90

HVAC Generation 821-10, 821-20, 821-30, 821-40, 821-50, 890-40, 890-55, 890-75,
890-80

Waste Water
Collection & Disposal
System

831-20, 832-10, 832-20, 832-30, 832-40, 832-90, 871-60

Waste Water Facilities
& Treatment Plants

831-10, 831-30, 831-40, 831-50, 831-90

Storm drains, Ditches,
Dams, Retaining walls

871-10, 871-20, 871-30, 871-40, 871-50, 871-90

Potable Water
Distribution System

345-40, 841-20, 841-30, 841-35, 841-40, 841-45, 841-50, 841-55,
842-12, 842-15, 842-30, 842-35, 843-10, 843-20, 843-30, 843-40,
843-50, 843-60

Potable Water
Facilities & Treatment
Plants

841-10, 841-70

Launch Pads 382-10, 382-11, 382-14, 382-60, 382-80

Launch support
camera pads

382-13

Launch propellant &
high pressure gas
facilities

382-30, 382-31

Pavement 111-10, 111-11, 111-12, 111-20, 111-21, 111-22, 112-10, 112-11,
112-12, 113-20, 113-21, 113-22, 141-10, 851-10, 851-11, 851-12,
851-20, 851-22, 851-90, 851-91, 851-92, 852-10, 852-11, 852-12,
852-20, 852-21, 852-22, 852-30, 852-31, 852-32, 852-90, 852-91,
852-92, 860-10, 860-30, 860-40

Rail  

Maintenance Facilities
and PW Shops

219-10, 219-11, 219-20, 220-10 

Operational
maintenance facilities

212-10, 212-20, 212-30, 212-40, 212-50, 220-14

Other Buildings 381-20, 381-30, 381-40, 381-50, 381-60, 382-15, 510-00, 641-10,
641-20, 641-30, 641-40, 711-00, 712-00, 730-10, 730-20, 730-25,
730-40, 730-65, 730-70, 730-90, 740-18, 740-26, 740-30, 740-33,
740-40, 740-43, 740-46, 740-53, 740-54, 740-56, 740-73, 740-76,
740-83, 740-88, 740-90, 740-95, 872-20, 872-30, 872-90

Other Facilities 126-10, 152-20, 152-40, 152-60, 152-90, 154-10, 154-20, 154-30,
154-90, 163-10, 163-20, 163-30, 163-90, 164-10, 164-20, 164-30,
164-90, 361-10, 361-20, 361-30, 361-40, 631-10, 631-20, 631-30,
631-40, 690-10, 690-20, 690-90, 750-10, 750-20, 750-30, 750-40,
750-50, 750-60, 750-90, 750-95, 833-10, 833-20, 833-30, 833-40,
833-90, 860-20, 860-50, 860-90, 872-10, 872-40, 872-50, 880-10,
880-20, 880-30, 880-40, 880-50, 880-90, 890-95

Land & Easements 911-10, 911-20, 911-21, 911-22, 911-30, 911-31, 911-32, 911-33,
911-40, 911-50, 912-10, 912-11, 912-13, 912-20, 913-10, 913-20,
913-30, 913-40, 913-50, 913-60, 913-61, 913-62, 913-63, 914-10,
914-20, 921-10, 921-20, 921-30, 921-40, 921-50, 921-60, 921-90,
922-10, 922-20, 922-30, 923-10, 923-20, 923-40, 923-50, 923-60,
932-10, 932-20, 932-30, 932-40, 932-50, 932-60, 932-90

Compressed Air
Distribution

 

Compressed Air
Generation

 

Prefabricated
buildings, various uses

620-10, 620-90, 630-10, 630-11, 630-12, 630-14, 630-16, 630-17,
630-20, 630-21, 630-22, 630-24, 630-26, 630-27
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Berthing and Housing  

I.2.2 Facility Systems 

The DM facility systems were developed from a review of other DM estimating methods for facilities and ASTM E1557, Standard Classification for Building Elements
and Related Sitework-UNIFORMAT II. The following nine systems were selected for the NASA DM method: 

a. Structure: foundations, superstructure, slabs and floors, and pavements that are adjacent to, and considered part of, the facility. 

b. Exterior: wall coatings, windows, doors, and exterior sealants. 

c. Roofing: roof coverings, openings, gutters, and flashing. 

d. HVAC: heating, ventilating, and air-conditioning systems, including controls and balancing devices. 

e. Electrical: service and distribution, lighting, communications, security and fire protection wiring, and controls. 

f. Plumbing: water, sewer, and fire protection piping, or piping for steam, gas, or water distribution in specialty systems (e.g., tanks, generation plants). 

g. Conveying: elevators, escalators, cranes, and other lifts. 

h. Interior: all interior finishes including wall coverings, flooring, and ceilings. 

i. Program Support Equipment: equipment installed in the facility to provide support for operational testing or research. For example, additional ventilation equipment or
separate HVAC systems required only to support special testing or programs. 

I.2.3 Current Replacement Value and Facility System CRV Percentages 

The NASA RPMS contains the CRV for each facility. Table I-6 shows how the CRV is apportioned between each of the 9 facility systems for each of the 42 NASA DM
facility categories. The CRV system percentages are derived from the Parametric Cost Estimating System (PACES)2, an accepted estimating tool for Federal
construction projects. The PACES method was derived from an evaluation of more than $40 billion of Federal facilities projects. 

2 PACES is an integrated, PC-based parametric budgeting and cost estimating system developed by Earth Tech (http://www.wbdg.org/tools/paces.php?a=1) that prepares parametric cost estimates for new facility construction and
renovation. It was developed for military facility application and will soon be commercialized for use in the general building, industrial facilities, and transportation industries. PACES is available to military personnel via the U.S. Air Force.
A U.S. Government employee can obtain a copy of the current military version of PACES by contacting the Air Force Civil Engineer Support Agency. 

Table I-6 DM Categories with CRV Percentage Values 

DM
Cat NASA_BLDG STRUC EXT ROOF HVAC ELEC PLUMB CONV INTF EQUIP SUM

1 R&D and Test
Buildings

0.18 0.19 0.04 0.15 0.20 0.04 0.01 0.15 0.04 1.00

2 R&D
Structures and
Facilities

0.40 0.17 0.01 0.06 0.25 0.02 0.02 0.03 0.04 1.00

3 Wind Tunnels 0.30 0.05 0.01 0.01 0.15 0.01 0.01 0.01 0.45 1.00

4 Engine/Vehicle
Static Test
Facilities

0.38 0.03 0.01 0.04 0.26 0.01 0.03 0.02 0.22 1.00

5 Administrative
Buildings

0.19 0.17 0.06 0.16 0.18 0.05 0.03 0.16 0.00 1.00

6 Training
Buildings

0.18 0.20 0.05 0.12 0.21 0.05 0.01 0.18 0.00 1.00

7 Trailers 0.20 0.19 0.06 0.18 0.20 0.02 0.00 0.15 0.00 1.00

8 Storage
Buildings

0.60 0.15 0.10 0.04 0.06 0.01 0.00 0.04 0.00 1.00

9 Storage
Facilities

0.55 0.22 0.11 0.03 0.04 0.01 0.00 0.04 0.00 1.00

10 Fuel Storage
Tanks

0.70 0.13 0.02 0.00 0.10 0.05 0.00 0.00 0.00 1.00

10.1 Specialized
Liquid Storage
Tanks

0.51 0.13 0.02 0.00 0.14 0.20 0.00 0.00 0.00 1.00

10.2 Fueling
Stations &
Systems

0.40 0.10 0.05 0.05 0.15 0.20 0.00 0.05 0.00 1.00

11 Magazines 0.33 0.30 0.05 0.06 0.15 0.02 0.00 0.09 0.00 1.00

12 Comm. &
Tracking
Buildings

0.21 0.20 0.05 0.16 0.18 0.05 0.00 0.15 0.00 1.00

13 Comm. &
Tracking
Facilities 

0.55 0.10 0.02 0.05 0.26 0.00 0.00 0.02 0.00 1.00

13.1 Large Antennas 0.20 0.20 0.02 0.05 0.15 0.02 0.01 0.02 0.33 1.00

13.2 Small Antennas 0.50 0.30 0.00 0.00 0.10 0.00 0.00 0.00 0.10 1.00

14 Mission
Control
Operations
Buildings

0.22 0.13 0.05 0.15 0.20 0.04 0.02 0.10 0.09 1.00

15 Lighting 0.17 0.00 0.00 0.00 0.83 0.00 0.00 0.00 0.00 1.00
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16 Electrical
Distribution
System

0.39 0.03 0.00 0.00 0.58 0.00 0.00 0.00 0.00 1.00

16.1 Power
Generation /
Power Plant

0.30 0.10 0.05 0.10 0.39 0.01 0.00 0.05 0.00 1.00

16.2 Electric
Substations,
Switchgear &
Transfer Yards

0.10 0.07 0.00 0.00 0.83 0.00 0.00 0.00 0.00 1.00

17 HVAC
Distribution

0.30 0.10 0.00 0.00 0.33 0.27 0.00 0.00 0.00 1.00

17.1 HVAC
Generation

0.20 0.10 0.05 0.35 0.10 0.15 0.00 0.05 0.00 1.00

18 Waste Water
Collection &
Disposal
System

0.50 0.02 0.02 0.00 0.05 0.41 0.00 0.00 0.00 1.00

18.1 Waste Water
Facilities &
Treatment
Plants

0.34 0.10 0.05 0.03 0.15 0.32 0.00 0.01 0.00 1.00

18.2 Storm Drains,
Ditches, Dams,
Retaining Walls

0.90 0.00 0.00 0.00 0.05 0.05 0.00 0.00 0.00 1.00

19 Potable Water
Distribution
System

0.38 0.05 0.02 0.00 0.05 0.50 0.00 0.00 0.00 1.00

19.1 Potable Water
Facilities &
Treatment
Plants

0.25 0.05 0.05 0.03 0.24 0.37 0.00 0.01 0.00 1.00

20 Launch Pads 0.51 0.10 0.03 0.03 0.25 0.04 0.02 0.02 0.00 1.00

20.1 Launch
Support
Camera Pads

0.80 0.10 0.00 0.00 0.10 0.00 0.00 0.00 0.00 1.00

20.2 Launch
Propellant &
High Pressure
Gas Facilities

0.48 0.05 0.02 0.00 0.20 0.25 0.00 0.00 0.00 1.00

21 Pavement 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00

22 Rail 0.95 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.00 1.00

23 Maintenance
Facilities & PW
Shops

0.20 0.14 0.06 0.13 0.30 0.09 0.00 0.08 0.00 1.00

23.1 Operational
Maintenance.
Facilities

0.20 0.14 0.06 0.13 0.28 0.09 0.02 0.08 0.00 1.00

24 Other Buildings 0.22 0.15 0.12 0.10 0.15 0.11 0.00 0.15 0.00 1.00

25 Other Facilities 0.71 0.10 0.02 0.05 0.10 0.01 0.00 0.01 0.00 1.00

26 Land &
Easements

1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00

27 Compressed
Air Distribution

0.50 0.00 0.00 0.00 0.10 0.40 0.00 0.00 0.00 1.00

27.1 Compressed
Air Generation

0.25 0.10 0.05 0.05 0.15 0.35 0.00 0.05 0.00 1.00

28 Prefab
Buildings,
Various Uses

0.18 0.17 0.05 0.15 0.15 0.15 0.00 0.15 0.00 1.00

29 Berthing &
Housing

0.15 0.17 0.09 0.16 0.18 0.07 0.02 0.16 0.00 1.00

12.7.2 I.2.4 Estimated Repair Cost as a Percentage of CRV by System Condition 

Each condition rating has a corresponding system condition CRV percentage. These percentages vary by system type and are provided in Table I-7. This table is
crucial to the applicability of the DM method and, as such, was analyzed by several engineering sources. Through the use of a survey of major and minor repairs at
KSC, combined with an estimated original construction cost using R.S. Means 3 estimating tools, system condition percentages have been developed for each of the
nine systems for each of the five ratings. Actual repair costs for a variety of facilities at KSC, such as the Landing Aids Control Building, the cafeteria (Multi-Function
Facility), Electromagnetic Lab, Operations Building #1, and Logistics Facility were used to establish the repair costs. The CRVs of these facilities ranged from
$602,000 to $22 million. 

3 R.S. Means. CostWorks 2003 Version 6.1; 1996â?"2003. R.S. Means is North Americaâ??s leading supplier of construction cost information. A product line of Reed Construction Data, R.S. Means provides accurate and up-to-date
cost information that helps owners, developers, architects, engineers, contractors, and others to carefully and precisely project and control the cost of both new building construction and renovation projects. 
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The estimates for the various levels of repair work were compared to an estimated cost for the system construction. These comparisons (expressed as percentages)
translate into the DM condition percentages used in the DM model. The process began with the 1 rating, where the cost for a major repair was established. That cost
was then compared to the estimated original construction cost, producing a maximum system condition percentage. For example, a 1 rating in structure equates to
150% of the maximum repair cost of the structure of a facility including some demolition and disposal cost. The system condition percentages for 2 through 4 were
then established using the same method. 

Table I-7 System Condition Percentages 

SYSTEM 5 4 3 2 1

STRUC 0 1 10 25 150

EXT 0 1 10 50 101

ROOF 0 9 38 75 150

HVAC 0 2 13 63 133

ELEC 0 2 13 63 133

PLUMB 0 2 10 57 121

CONV 0 2 13 50 100

INTF 0 1 10 50 101

EQUIP 0 2 13 50 100

(Percentages greater than 100 account for demolition and disposal costs.) 

However, according to the U.S. Army Corps of Engineers (USACE), 50% of the replacement value is the decision point to determine whether a system should be
repaired or replaced. Because a 2 rating is where this decision point falls, the USACE standard was applied as a rule, so, 2 ratings were set at a maximum of 50% of
the 1 rating system condition percentage. For example, even though the calculated value for a 2 rating for roofing was 90% for KSC, the highest the rating could be is
half of the calculated value for the 1 rating (150% in this case), which equals 75%, because that is when the replacement of the roof would most likely occur. The 5
rating was left at 0% because any small DM that would occur in this rating would be negligible. 
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